genetic background having good grain quality traits, early maturity, and glabrous leaves and hulls. These three germplasm lines were jointly released in 2007 by the USDA-ARS, the Louisiana State University Agricultural Center (LSU AgCenter, Baton Rouge and Crowley, LA), and the International Rice Research Institute (IRRI, Philippines). The novel SBR alleles contained in these lines originated from 'TeQing' (PI 536047), which has strong resistance to sheath blight disease, caused by the fungal pathogen Rhizoctonia solani Kühn. These three lines were selected from among 262 backcross introgression lines developed at IRRI. Selection for germplasm release was based on phenotypic and molecular data collected collaboratively by the USDA-ARS Rice Research Unit, Beaumont TX; the USDA-ARS Dale Bumpers National Rice Research Center, Stuttgart, AR; the LSU AgCenter, Crowley, LA; and RiceTec, Inc., Alvin, TX. The aim was to identify SBR lines that were most suitable for introducing novel SBR alleles into tropical japonica breeding programs, such as those in the United States.
Methods
The three germplasm lines were selected on the basis of both phenotypic and molecular data from among 262 backcross introgression lines fi rst developed at IRRI, being derived from a cross of 'Lemont' (PI 475833) by TeQing followed by two to four backcross cycles using Lemont as the recurrent parent, and fi nishing with three to fi ve generations of selfi ng. Phenotypic similarity to the recurrent parent was used to determine when to move each line from the backcrossing into the selfi ng phase. Selection generations. Lemont is an early-maturing semidwarf longgrain cultivar developed by the USDA-ARS in conjunction with the Texas Agricultural Experiment Station at the Texas A&M University Agricultural Research and Extension Center, Beaumont, TX (Bollich et al., 1985) . TeQing (also known as Te Qing or Teqing) is a high-yielding rice cultivar from China that is well known in the United States for its high resistance to sheath blight disease (Li et al., 1995; Pinson et al., 2005) .
The primary purpose for creating this large set of TeQing-into-Lemont introgression lines (TILs) was to serve as a gene-mapping population that would complement a set of Lemont/TeQing recombinant inbred lines that has been used to map major genes and quantitative trait loci (QTLs) for several economically important traits, including resistance to blast disease, caused by Magnaporthe grisea (anamorph Pyricularia grisea [= P. oryzae]) (Tabien et al., 2000 (Tabien et al., , 2002 ; bacterial leaf blight disease, caused by Xanthomonas oryzae pv. oryzae (Li et al., 1999) ; and sheath blight (SB) disease (Li et al., 1995; Pinson et al., 2005) . By isolating specifi c genomic regions from TeQing in a predominantly Lemont genetic background, these TILs were designed to allow researchers to verify the genomic location of putatively mapped QTLs and to measure their genetic effect (i.e., agronomic usefulness) after introgression into a genetic background adapted to the southern United States. These SB evaluations were conducted according to the SB screening nursery specifi cations in standard use by the pathologists at these locations and included three replications of three-row plots at Beaumont and two replications of two-row plots at Alvin. To enhance stand establishment in the SB plots, seed was treated with 0.6 mL of Vitavax-3F (Uniroyal Chemical Company, Inc., Middleburg, CT), 0.4 mL of Icon 6.2FS (RhonePoulenc Ag Co., Research Triangle Park, NC), and 0.02 g of Gibgro 10% Powder (Nufarm Americas, Inc., Burr Ridge, IL) per 100 g of rice seed. The plots were inoculated and rated using standard methods and a disease rating scale of 0 to 9, where each unit of the scale approximates the proportion of aboveground plant length showing disease symptoms (Marchetti and Bollich, 1991) . Lemont and 'Cocodrie' (PI 606331) were included as susceptible controls, TeQing served as a resistant control, and 'Saber' (PI 633624), a U.S. rice variety with TeQing in its parentage (McClung et al., 2004) , was used as a moderately resistant control. Increased resistance of the TILs as compared to the recurrent parent, Lemont, was considered indicative of their containing effective TeQing SBR alleles. Dunnet's test was used to compare the SB ratings of the TILs with those for Lemont. As is common among disease rating systems where susceptible plots often appear falsely resistant because of inoculation diffi culties, individual replications that were rated two units higher (more resistant) than the other two or three ratings per that same year-location were considered "escapes" and were omitted from the data considered by the Dunnet's test. None of the selected TILs were signifi cantly more resistant than Lemont in all fi ve year-location studies. Disease ratings varied by year-location, with higher incidence in Crowley in 2003 than other studies, and lower disease incidence in Alvin in 2004 than elsewhere (Table 1) . Not even TeQing was signifi cantly more resistant than Lemont in Alvin, TX, due to low disease incidence, having only two replications, and high variance of response between the replications. Data on plant height, heading time, seed shape, apparent amylose content and alkali spreading value of the grain, glabrous/pubescent leaves, and plant architecture were collected from noninoculated plots grown in 2003, 2004, and 2005 in Beaumont, TX, and planted using untreated seed.
TeQing-into-Lemont introgression lines that exhibited moderate to high SB resistance in 2003 and 2004 were analyzed using 111 simple sequence repeat (SSR) markers distributed across all 12 rice chromosomes (Lu et al., 2005) . Correlation between these markers and the restriction fragment length polymorphism (RFLP) markers previously used to map SB QTLs was accomplished using CMap (available at http://www.gramene. Table 2 ). ***Signifi cant at the P < 0.001 level, determined with Dunnet's test. † Disease ratings were averaged over the two to four replications rated per that year-location; 1 = highly resistant, 9 = highly susceptible. ‡ Not signifi cantly different from the Lemont rating, determined with Dunnet's test. § -, not studied.
TIL:642, which possesses a single SBR QTL from TeQing located near the centromere on chromosome 12, displayed SBR levels equal to or better than that of Saber. This region of chromosome 12 also contains a major gene for blast resistance in TeQing (Tabien et al., 2002) , and accordingly, TIL:642 exhibited resistance to IC-17 and IB-49 races of Pyricularia oryzae (previously P. grisea) in studies using greenhouse inoculations. TIL:642 contains Lemont alleles at 103 out of 111 loci characterized, indicating that it is genetically similar to the recurrent parent. In addition to the QTL-containing region on chromosome 12, small introgressions were also found on chromosomes 1, 3, 8, and 9.
TIL:455 contains four SBR QTLs from TeQing combined with the three QTLs originating from Lemont. While the QTL on chromosome 3 is already available to U.S. rice breeders in Saber, TIL:455 also provides three novel SBR QTLs, on chromosomes 4, 9, and 10, now contained in an early-maturing rice line with grains that are long and clear (not chalky). TIL:455 had slightly increased resistance compared with Saber in four of the fi ve year-locations (Table 1 ). The phenotype of TIL:455 in uninoculated plots was very similar to that of Lemont, distinguished only by its slightly taller height and sometimes by a slightly later heading time (Table 3) . At a genotypic level, TIL:455 contained Lemont alleles at 102 of the 111 loci characterized. In addition to the QTL-containing regions already noted, 18 previously mapped SBR QTLs are indicated in Table 2 . While these markers were suffi cient for estimating the QTL alleles underlying the observed SB resistances, their ability to support marker-assisted selection has not yet been tested and documented in segregating progeny. Given that QTL mapping within recombinant inbred lines is not precise but locates QTLs to relatively large chromosomal regions (5-15 cM in length), it is suggested that their close linkage with QTLs be verifi ed with more testing before breeders attempt to use them for conducting marker-assisted selection. The authors are continuing their research toward this end. Using both the molecular and phenotypic characterizations, TILs having SBR QTLs not presently available in germplasm adapted to the southern United States were selected for release. The three TILs selected for release have glabrous hulls and leaves and grains that are clear, nonchalky, and intermediate in amylose content, typical of rice cultivars of the southern United States.
Characteristics
Molecular marker data indicate that the improved SBR exhibited by Saber results in part from the introgression of TeQing alleles at QTLs on chromosomes 2, 3, and 12 (Table 2 , and unpublished data on the rest of the 111 SSR loci observed). Saber also contains the three SBR QTLs is reportedly originating from Lemont and located on chromosomes 8 and 11 (Table 2) . 
A sheath blight resistance QTL in this chromosomal region was reported by Pinson et al. (2005) . ‡ Molecular data indicate the introgression or containment of a TeQing or Lemont resistance allele at a previously mapped QTL for sheath blight resistance. § Molecular data are not indicative of Lemont or TeQing allelic forms; thus, not shown. ¶ A sheath blight resistance QTL in this chromosomal region was reported by Li et al. (1995) .
# A sheath blight resistance QTL in this chromosomal region was reported by Zou et al. (2000) . † † c indicates the single-gene phenotypic trait of colored apiculus, used here as a mapped locus.
several additional TeQing alleles were also identifi ed on chromosomes 3 and 10. TIL:514 contains fi ve SBR QTLs from TeQing, on chromosomes 1, 4, 9, 10, and 12. The QTLs on chromosomes 1, 4, and 9 were previously associated also with late heading (Li et al., 1995; Pinson et al., 2005) , but TIL:514 did not mature signifi cantly later than the Lemont controls (Table  3) . TIL:514 appeared phenotypically similar to that of Lemont except for its increased height and medium grain shape, as well as its moderate resistance to SB disease observed in multiple years and locations. This line contained a lower proportion of Lemont alleles (88 of 111 loci) than the other lines selected for germplasm release, but among the TILs appearing moderately resistant to SB and containing the desired TeQing QTLs on chromosomes 1 and/or 4, this line was the most similar to Lemont, genotypically and phenotypically. TIL:514 was determined to provide the best available opportunity among the 262 TILs for making the desired QTLs from TeQing on chromosome 1 and the lower end of 4 available to rice breeders in the United States.
Availability
Seed will be maintained and distributed by the USDA-ARS National Small Grains Collection, P.O. Box 307, Aberdeen, ID. Recipients of the seed are asked to make appropriate recognition if this germplasm contributes to research or development of a new germplasm, cultivar, or genetic stock.
